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Absiract

The project i3 conatructed {0 give an ouipi power of 400Ya and to generalg en outpul
voitage »f 110V, The use of svailable materials for the sranstormer conatruction in cder 1o
rcuce vost of g:&imiasztém? and alse the weight and size. To relale desipn avalysis o
constructinn mode! and 1o encourage logal production of tansformer in ;i:e design of this
tranaformer, varkons faoiors wore considerad; the frequenly, power rating, core sizg, ool
size, nnmber of bang and other favtors ncluded m the design, This sransfonmer '_cv;:f.n CORTIPTE
f‘zwm‘a%;%y with -o}?m:: sransfornmers aa?aéiabvia i the market in terms of ﬁsmi&ﬁiéii}f and cost

e erivensss.
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CHAPTER ONE

introduciion

A wravsformer 19 a devive vhat transfors slecirioal CRevEY e ome olreudt 0 another

iy

by elestromagnelic snduetion (ransformer action) F3lA varying curment i the B

SRS
IBEY winding crestes a vary ving magnsiio s iy the transformer’s core, and s a YAz ving
magnetic feld through 1 she secorelary winding. This varying magnetic Fipid miduoes g vERyIng

slostromotive foroe {1 ARy o

i the secondary winding. This effeet s oalled
sl nduction 143 The elontrical energy 35 always srapaforred without a changs e

. gt current. Le i oan yaisg OF

fraguenay, bt Ay Ve &

ey The voltage o o cieouit with 8 LIETERpOE ding devrease i ourrent. The physic

o francirmer 5 matos! ind sotion bebweon bwe CEUHS Yinked by g oo pragneiic

21, Transformers range i sive from g thumbaails sized crmpling transformer ¢ hidden hmide #

sage microphing 10 hage units weighing undreds of tons ysed 10 iiereonnect portions of

powssy grids 151 Al operate with the same wasic principles, alihon uph the range of designs

wide, While new techpologies faper oliminated the need for 1@ ssiormers n some slecironi

i~

civgasits, ranstormens are s 1 found i pearly all eles ctyonie deviees dusigned $ipr howsehold

e

{ srpiren b wEREE

siah for high voltage power 12 ANSIES 1 makes ong

A5

CeansiorTners arg SRS

distancy  panwmission  edon wpioatly  preciicel. TransfoTIners  are One of the primary

coreponens for e sransmisaion and distribution of elecirics) enorgy, botause 8 ansformey




works on the principle of sleciromag wele dadnction, it must be used with an il SO

volag ios i ampiitade.

st dperied slectiical jtems e Aamerica canpot be used direatly iy

. R PR TS 5 e e S i Y
1o viitage (2304} suppied by o

peewer sysiems i iggria. This posos f big problem o prophe who purchase Adnerioas
propioced clectricnt devices amd el Lo use them in Nigeris, Lnied Kingdom, and other
paris of the world that oporate ot 13V, This project is cwrvind oul 1o gt @ sesdution 0 the
probiom of wamg mported squpnenis in the slecirieal Inh and other imported glectronics

wioh operate st 1OV,

1.8 HISTORICAL Bal BOGROLINME

P

Ve principhs thal sHows us to meke 8se O S plpotromnagnEiisen Wers cuiby diseovered n 1824,

when Danish physlcists Hans Dyersted found out that a current fewing through g wire v

deftect o vovnpuss noadle, A fow years faer, 3 was fond that a merving msgnetic feid inguces

current i & wire, From this seem ingly basis onodpl she field of electromagnetism fued 10

many discoveries:

sadiehael Paraday inventod an iwduction ting on angost 29, B It wes the st ranshurmen.

TE

-

ot Faraday used i ondy 9 demonatrgte the pring

pie o clectromagneti nduction and did

»

mest foreses s practical uses nitchael Farpday samied ol A series of experinenis

convincingly  demonsirating priopiple  of  ohelromaghe s ndsction, The O

preabihrough o sobving e predtorn of prodie ing dleciricity from maghs stirn oogurred o

ok Aogust 1831 181 On that day, be wok a solt s ing 7% of an inch thick and 6 inches




in externyl dismedern Apenind one hatf ol the ¢ he palled AL be

winnnd thres o

s of wire, Bach ooil bad 24 foet of wire with the huns seperated by wing ansih

cabice, On the sther side {side By bul soy srated from side A by a distands, e wonrid 6 fogt

of wirs in two separste coils in s s direciion ws the fors coite, Ble connacied the 190

cotls on the side B n series and carvied the conpect

o wire over a magnetis meedie, He then

o

comnecied one of the side A coils o a baiery and closed the ciret on side A, The msgnetic

peodie ma side B immedigtely censed it oscillsted and then returned 1o He origingl positon,

Lo

Lie oheerved a forther disturbance of the noo die cnby whon he broks

w

on side A. but this was in ihe opposite divection. £y

Jisturbance of the magnetic pod Gl was the it demonsly ation of what 18 knows W8

eleciromagnetic industion soday. Dnne b had got on i correct irack, his exporimenis

]

F Thyis was the [OTeruniey ot the modern eloctripal fransiormes

"Farpday's apparEiul was desioned 1o study whether 3 divert current {doy, and the SRRt

s

Fedd that was ‘sa»sfiuvx’fi by @ 0o coil, induced voliags i snother ool It tode xevernd vears ot

g the

sxperimeniation o Faraday 1o reatize thal comstant o doss nob have such 2if

inproase of Jderrsast of the corrent, 19 fact grneratos voliage she other ool

lvanic Bty o ofheT power SOURTE Wil

f, the apparais Wis fed by a 4¢

!‘}"’,:

3

gygiiabie at the thne. *faraday found thal 2 current of sleptrichy fowing n 2 cid of wire
wound around a plece of won wenild comvert the iron o B Magne gnd tha, 3 this magned

were inserted o apother cont of wirg, 8 galvanomody conpeoted 10 the werminals of the

cocond onil would b deflocted. fapaday's nvention cowvtained il the hasio slomens of

w

o independent ol and g oiosed R SO

,.,;’.’, o
HATOTINO:

Rad




S
e

sl the torns & Ane ATt tes has the

arger the EME it pwinees,

hiockoy i biing sysiom based on g w0 O3

sesr Pavel Vs
v oporates a8 8 anstormern

Cucien Cualsnd and Divin (i, they oxhibiied a devies catled # seeondary SODGIRlor M

{ondon 1881 amd sold the iden fo an Asnerican company., Westinghouse. They alsn exhibited

s b was used for an eleciric Hghting s

v, Blathy andd Derd from the Lane Company o Budapesi

Pungarisn engineers

camed the eificient wFETY plosed core model 1885 hased in the design <

Cyibies, They disoover rod that ail former ooy {poreless o Opon pore) devines were neE pabie
. £

regulating vollage anet therefore impracticable. They alse disoovered the mathernatical

formslar of trapsformer, Thelr patent application made the fwst use of ihe word

sprapsformer” ooined by Uun taty

fpeansiormer @ 1

Wiltian Steniey ap enginesy for Westinghousg it the first prachic
R & ¥

s the kiea ot Ciauland and Gibbs, He hullt the com fror mterocking B shape

stter modify

ion plates. The design was frat usedd sommernially on whareh 20, 1886

inser doveloped th e first throe phase fransinmey it

i dedive Bobrovolsky,

aly tesls, venied the sosla oot in 3%, an air cored dusl uned senonant wansiormsy s

Cigh voliage at bigh Freaunsy .

penerahing

b+d

generaies high voliage

o Do Oraff nvented an insulaied core cransformer n 1ERL wihi

dhivect curreyd us ?2’“» ‘M/Z-.?'giz.iﬂt‘{i{; itk




11 AIMS AND OBIECTIVES

§ and slectronics apphiances,

PR T

Teansformers bave become an Enporien component in elecinios

; f'?"hji WY

ey that can @

s the general objestives of this project ks 0 oonstiuct & WAnS

g

ypliage o suil impored American slectrical applismes of cloctronics, Uiber objectives

i

noiudes

{ The project wirk enabdes of givis o L0 many Sacturers 1o produes & more efficient

k.

The project work aim ot destgning anad oo syuction of ansformer 2l 2 muniog FRALH

o

psing the hest available maies iats.

Lo andd comstrac s wensformer tiel CRppey fosses. Pddy current losses aput

A To des

Fryaterests fosses ave redused 0 the harest FRESHTITEN.

o povsiruct & tansonmer with high il Selenoy and nerforrnanc, and alsn provide

Fe

g

fopehand knowledge 3o students eres sted in mransformer studies.

12 METHODBOLOGY

ey

b oon ihe resulls obisingd from the

s

aotruction of the W ansformer wis based

experiment and caloulations, & shell core 18 geed as the core of the gansformer, Twe

core, ThE popg Wl Sarnvinpiend

windings, primary and segondary were wiapped around the

fiesd to the minalions 0 snsUTR PIOPY

2 e

gsing the E and | iype of lumination. ¥anish wis appu

solation. the laninalions wers stacked properly snud ensured they were tight, The primary

HIBE

o g smatior Giameter of wirg 18

winghing carries a higher yolipge and lossey oW

&%




Y

waed for the wingding {a bighey standard wive goape), The sccondury winding carries a lesser
voltage and higher curront therefore a2 bigeer Jlamster of wire 18 sed for the winding (a
besser standard wire guager The losser diametor wivg was wound arpund the former, and was
insulaied from the bigger dismgter wire which was wound ground the fomoer o the
secondiry winding. The windings wore made very tght 1o redoce homming of the
sransiorme©. The power handling copabiliny of the trensformer i increased by cooling of the
wransiormer with surrounding ale, Uepper o R fosses are prevented by proper standard wire
pusge i the primary and secondary winding, Proper laminstion of the oore reduves oF
chmingtes Pddy current loss, Hwsteresly losses are sedused by the use of proper core

”

mgterial, The by silabie, aitordable malerials were usad for the construstion.




CHAPTER TWO

§ iterature Heview

1.6 THEORETICAL BaC XM A Y

4 wansformer is 3 devico that tansters slecirienl energy from ong chowlt W angiher by

o

sleciromagnetic ndoction (e seinrmer sction) [3] A varying current in the first or primary

mer's cove, and thus a varyl

wingding oreales & Prtaste raAgneiic fly i the fransis

y magnedie feld induses @

saagnetic frekl through the sseonday winding., This

varying elestromotivg forve (EMT) or "voltsge” i the spoondary winding, This offect @3

cotbedd mutual ndug

Gom. The eleotrienl crergy s slways sramsaforred without s change i

fequenty, bul may nvalyve chanses n magnides of voltags and corrent. Le. i oan TEis OF

tepwver the vollags | i g copresponding devrease tn current. The physical basis of

a rransformer 1S pHRY ai induetion behwenn THG cirouiss Hnked by 8 common Ny ggneiic | fhux.

smectod to the sepondary, an gleetnic current il flow in the seonndary winding

andd slortricat onergy will b srapeforred from the prmary cirguit through the franstormer ©
she ot In oan ides! nansfonmer, , the induced vollage t the secondary winding (¥ 4 i

penporticn o the privaary woliage (F o and 19 given by e catio of the number of hens i the

secnndary (Moo o the primary (¥ a8 fistherws




aties oof furns, o ansiormer i aliows on ahomating Sumon

<ty b Untepped apt by myaking My groster then Mo, oF stepged diwn” by prizk g

2.4 THEORY OF AN IDEAL TRANSFORMER

An des) tranddormgr i ong which has no losses Le. i5 Wi shings have o Glwoi

onistance, thore 18 po WARRGL fenkage and henos nas B0 Copput & g pore losses. by oiner

oospeks, st el tansformer consis 5 of b pasrely Induntive © sty wonand on 6 Hss-fren G

171 Mot B i howover wmpossible to realize such g transformer in practive.

by bried, w praesforier 18 device that

i Transioes electric power frimm ong cirenit to anothey

¢

G b doss o withoul z change i frecuiendy

Hi, H gs:z;t.».z‘zz;&‘zif;ha:e; fhis by eleciromagaetic induciion,
241 BASIC OPERATION OF A TRANSFOBMER

tay 1s mrost hasic fvm a sransiormer consists af:

[ A primary ool of sl msding.

o

i A secondary onibers swinding.

A pore that supyerts the colls or w indings.

2 pferring 10 the tranaformer pireuit in foure {1 belown The primary winding b conpeiod 1

. A6 hesty po voltage sourcs. The maga agtle fiedd { flux) buitds up {expands) and ¢ onils




panding and contracting magnetic feld armand

e primary winding, 1

the prinsery winding outs thy secondary winding and nduces an alternoting voltage nin the

wingding, This voliage causes abiproating current to flow through the toed, The voltage may

7

o stepped up or down depending on the design of the privsary and secomdary windings, 173

Figure 2.0, Transformer Action

1 BASIC COMPOMENT OF 4 TRANSFORMER

LOTHE CORE: this provides a pash for the magnetic Haes of flu
BooOTHE PRIMARY WIMDING: this recetves engrgy from the a0 source,

R SECONDARY WINDING: this meelves erergy Trom the primary winding and

M-\‘

i, 1
delivers i o thy koad,

this prodects the above comprnents from dirt, modsture, and

nwchanival damage.




FTHE CORE

Fransformers typloahly heive corgs made of high permeabitity sioon

permatniiny many tioes that of frer space. the core thus serves to grealy reduee the

magaetizing currerd, and confing the flus o g path which closely couples the windin

The comuposition of o wansformer core depends on such factors as volinge, current, and

freguency, Nie Umitetions and constuction costs are alse factors o be considered.

oy

Corranonty used core materials gre alr, 308t bon, and steel, Bach of these materisls is sulisbie
tor particular applications and ansuitable for others, Generally, alrcore vansiormers sre used
sy the voltage sowes has a high froquensy fobove 20 kM2 frow-core transformers are

1 P

usuatly used when the source fregusnoy s v (helow 20 kHzb & sofldmmecore fransiommer

i vory useful whers the transdormer mast be physically srall, vet efficient, The ronoore

sransibrmer provides bettes poweer ransier than doss the alvcore ramsformgr. A transformr
i }

whige corg i constroeted of jaminaied sheots of stend dissipates beat readily; thus B provides

for the effivient transfor of powsr. The majority of transtormers vou will encounter conialn
brvdnatedbaivel cores. These steel laminations gre insulatod with o non conducting material,
such sa varnish, snd then formed o g core. 11 akes abow 50 such faminations o mske g

of luminaied cove is made Fom terieaved siacks of

wik preces, kading o s swoe of "E-D ransBaraer”

woe cortain losses. Figues 2.7 shows o laminated core

34




BE 3 D ACIVINA LA

LU

Figure 223 amsinated Lore

TYPES OF PiANAFORMERS

p Laweype
3

1 Shedt ovpe

2340 CORE TYPE

wrapped wround the TWo tbs, B3 b5 sny 0

i eonsiats of two legged wetihy the

stvnrt gnd mainiain, 1 hes large magnetio flug loakiage. The ove 13 shaped with @ hetloy

guars theough the 008 sor, Bt is made up of many rvinations of steed
cos surrounds a considerable pant ot

windings are wrappad wround the armination, the winsdings

cere, VhEare J 4 iustrsies this,

i




Fianre b Core typy

2,347 BHELL TYYPE

sth windings around the condre leg B has bigh officiency

becanse the magnetic Hus s conseniraied within the opre. Fach laver of the core consists of
He ged Bshaped seotions of metel, These sections ave butied together to o the laminations.

 together 1o form thy core. In

L2

The lwminations are nsalsted fom each other amd thon

shell type the i o b the windings, The core surrounds g considersble

portion of the windings. Figure 24 Slustrates this,




Fignve 14 Bhell type.

215 TRANBFORMER TURNMNS AND YVOLTALGE RATIO

The tolal volisgs induced Inio the secondary winding of v wansformer s determinsd maindy
by the vatio of the pambey of turns o the primery o the nianber of s In the secondary,
7

srd by the amount of voltage applisd o the primary (71 This s exprossed by the equation

below,

B,
B

M, o= Numher of fums i the wimary

“

wan WV T ey ruse cvrvry b amrd Fpy Iy snaes et sy
B, om Woltage applied to the pounary

i3




= N od Gy

83

by thy secandary

:Woltape gpplied (o thy secondary

fo= Yaoltage ransformation ratin,

then transformey i3 8 step-up ransfonmer

Mg Ny, then the wanstonmer 18 a step-down transtormer,

206 THANBFORMER TIHMNS AMD CURRENT RATLO

The mapore-din 3o mesure OF magneto wetive oroe; 3t iy delinad ay the magnoio vetive

force developed by ope ampers of current Bowing in 2 cotl of one turn, The flux whith g

i the core of a wansiormer surrounds both the primery and sccomdary windings, Since the

flox ds the same B bodh windings, the ampore-turns i both the primery and seoondary

»
s anst e the same,

Yol = Apperg - lurns i thoe poimary winding,

N s Ampere - furng in the seeondary winding.

34




LT POAVER RELATIONSHIP BETWEERN PRIMARY AND SECONDARY

Hovoltage is doubded in the secondary, current is habved in the secondary. And also i valtage
is habvesd i the secondary, current by doubled in the seoordary. o this manner, all the power

by the source s alen deliverad 1o the load by the secondary {minus

”

delivered {0 the primary

whatever power is consumed by the transfonner o the form of losses),

8 the wrns ratio of the wansformer i 107, the number of e on the secondary is
tector the mumber of turns on the primary, This means the opposition to current is doubied,
Thus, voltage s doubled, but curront s halved duc o the noreased opposition o ourrent i
the scondery. The bmportand thing o remember i3 that with the exveption of the powey
consumed within the vamsformey, gl power dedivered to the poomary by the soaros will b

dedtversd o the tomd, The form of the power may change, but the power in the seoondary

almost eguals the power in the pritoary.

]
P B
P Power delivered to the load by the secondary.
2, = Power detivered 1w the privnary by the soures.
P Poweer toss it the fransionmer,

21E  IDEAL PIYWER EQUATION

i the secomdary cotl is atached 1o a load that allows current o flow, cleatrival power i3
transmitted from the primary obroult o the secondary chrouit Ideally, the wanstormer

15




pertetly efficieny; all the Invoming enerry is pranstfonmed fom th : primary ciroult o the

magnetic feld and indo the secondary cironit. 11 this condition s met. the incomi g slectr

power must sgual the culgoing power.

Ve T B 7 Ia Y

giving the wleal transformer eguation

2

g\{;'m“ T

0

4

¥

193 $
Y ¢ {'.?.‘
> L3

Al
’(' 5 %

Figure 2.5 The tdeal transformer a3 o cireuit cloment
1.9 THANEFORMEN LIDEEER

v

Practival power ransformers, although highby officiont, are not porfect devices, Sl pover
sanstormers used i electrion] eguipment have an B0 1o 90 percent officiency range, while

u

barge, commercial power Hine wansformers may have efficiencios exceading 98 percent.

16




The total power loss in a vansfommer s 3 combinay

s types of Josses, One Joss s

due fo the do resistance in the primery and seoonds

. This loss s called copper

fogs ov 'R loss, The other two losacs gre due 1o eddy currents and 1o bysioreals in the oore of

7

the wanstformer. Copper loss, eddy-murrant tovs, and Hysteresis loss resull in undesizable

on of slevirical snvrgy o beat caergy.

2353 COPPER LS

s

This iz the loss of eonergy in the form of heat dissipated by the resistance of the windings.

Whenwerr current Hows in a conductor; power is dissipated in the resistance of the couwhator

in the forn of heat, The wnount of power dissipated by the conducior ts divectly proportionsl

3.-“’

t0 the resistgnce of the wirg, amd to the sguare of the current through 8 (1R The greater the
valur of resistance or current, the greater is the powser dissipated. The poimary and secondary

windings of a tronsformer gre usually wade of loveresisiance copper wire, Dopper lnss can

be nunimized by using thy proper Slamsdor wire, Large dismeter wire i3 reguired for highe
corrent windings, whergas small diametsr wire gan be used oy lowecurront windings,

2352 EDDYCURRENT LORS

This is the heating of the core dus fo EME being indoced not ooy in the sramsfonmes winding

But siuo i the core. Whenever the primary of an won-core transiormer is spsrgized by an

shernsting-curvent source, 8 fuchaiing magnetie Deld is produced. This magnetic feld cots
the conducting core materigl and induces o vollage imie B The induced vollage causes
random ourrents 1o Hiow through the core which dissipaies power i the foom of heat These

undesirable currents are catled eddy owrrent. To minkmize the loss resulting frov sddy

7




cuarrenis, W spiormer o8 are baninated, Sinoe the thin,

provide w088 pathy for current, £ chily-currend 10950 A prewily radused.

215, 3 HYSTERESS §.A3EE

A

W

This is the heating of the o040 25 5 reanly of iiernal enolperiar struglore LOVER

a5 the mal A arnnunt of ORETEY whiich 1% gsis*gmriwmé by the sres of
hysieresis (o desipmed Being gach ovele. The foas in proprtional O e aren of the

g ka2 PRI Ry
Dy HLOTRnE e AN

FORMER BE FHOTENOY

7,110 TRAN

oy couninse the officienty of o trsmstormer, she innul power s the Duipul poweat of
} - b % : %

¥

sransformer must be Lngrern, L he input powst is el to e produet of e v yodinge applied 10

YN

the prirnary ard the current i th pYHTATY. The cuipi poOwWer i oaaal 10 the oy duct of the

YvoliRge BOTORS the spoondary Gos §she current i the sepordiary. e

input poWer andd the ouipul powst ropresgnls & PWsY b, YO CBE calouion e

wy Thre itk shiawt Sadrn

of efficioncy of & sranatormer 0¥

W v

Pour = sead ouipul PUWET S detivored to the $osacd

£, gl input pOWeT

1%




CHAPTER THREE

L0 DESIGN ANALYSIE AND DATA CALCULATIONS

33 BLOCK BIAGHAM

in order 1o meet the obisctve of the project, the spermtion of the entire system is divided inio

five basto units, They are the nput power supply unbl, inpod indicator uniy, the main clronit,

output und, outpu! ndivaty unil

T block diggram is shown below

gl power The main ' J
g e - Sratnut uni
suppty Wit cirruit

% k4

nput indicator Gutput indinator
unit tREaThs

Fig 3.3 Bleek disgyass of S A wransiormeyr of 23818Y

R THE INPUT BUPPLY UNIY

& supply volta 3 volts in expected from PHIND This i fod w the system, for the

reguired operation of the systom.

15




332 CVHE IMPUT INICATOR LMY

i

This is used 1o mossure input supply from the mains, 1 e o digital ol meter

313 THE MalN CIRCUST

rewit comsisis of the jasminated stord core. 15 of Brigh sificon conlent, having high

perrmaability and tow hystoresis inEsos. The wimdings were wound pound the former and
'''''' w3 from the secomlary side of the windings afler

properly insalate
(7’-’.}

specific number of wi ndings.

34,4 THE GUTPUT UNIY

The cutpul voliage was gotiel  fromn the seoondary windings snd fod oo the oulpul socksts.

5 result of the rumher of turos frs the souandary.

The volioes 15 85 &

3.1.5 THEOUTPUT IO ATING UNEY

This 15 used o measure he various output vollages from e outler, It i alwe & digiial

saiiney.

KN DERIGN AMNALYSIE

PR
avelve 3 300 A with 230 a3 it vitlage siepping B down i0 ROV,

g %“’w ;‘3('-353}“ iy «.di

33,3 Griven parameiers

3.2.1.1 Duspription: Single phase warsionner

= SR A

Pt




Privnary vOilig

Seeondary vol

P

Factor B o sin

S vy fox o

Windosw speee = 0.3

3 ‘ e w o2
e current ﬂﬂiﬁfii{f{ SR 04 S m

Thirkyess of corg shagl ™ {3 5 mm

332 Designing of the core

sen emee NI %\_.}(}

tage per

3= rated RY A

w1 5 4 for singhe phase shell ansformen

2%




Tpoyan wlE onal area ol ihe oore (A1)

£

an 4 )(i(i;’g?’f?,f’

444 F R

= BT N 1 a0
= 105 onr

Uieoss yea of the cote Ay

LR

G spoking faotor

3.3.3 Selevtion of pumber of windings

wrbmary volfage

sy of privary [Wens = -

LN g
BN AR AT AN

22




sevondary poliage

EE

Mamber of secorsiary rns =

= AR B

214 Calenlation for winding ganuges

2240 Celenintion for the primary winding:

Power = woltage ¥ curren

N P B LR
Loarrend densily u e
[£2g 313

sETrent

AR

curvend densif

Areg = y

:
Ex v
Flie
nmmnnaee, TSI




A= L DR s

Erom the SW bl gauge §43 g chosen by the priveary winiding.

3.2.4.3 Caleniation for the seronidary winding

@ ey LR -y 4
CUTTETRL

PSR

4 curreni densily

P
ree 0¥ 5

z i o
smaveios S3L

4 3 A2 Vmn

& 17 was chosen oy the seomtary winding

ey the SW0 table gauge

24




325 Cholee of the trade type lamination for this constravtion

1. .

Hased on caloevlated valus we have 10 chooss the tvpe of huninatinn that is availabio on

the ket

5

- Votmd widihos g 93mm

- pdurnn widdth = D 3w

- Widih e B3

Coturnn heighy = g = S8mm

Side height = b= Gduun

v

Laminarion thickness = 0. 5mm

Nod
P




3.6 Calvulation of the total numbey of bemination of ibe transinrmer

o thiokness of the bappnnated cove

s = thivkness of one of the bamsingtions

piz




RTANDAR WIRE GUAGE

7 T 1% § R 3% Y

F £, A8 o 18250 s

2

5 1% § ey 3 44
i ke a2 45 LAY
7 347 4 L9144 i, G onin
3 aied 7 H4i o G217 e

G 3 EYTS 37 87413 3%

45 A=t

23 AR B Rt X2 42 Rk N

1% 35464 4 FRNE:A ) VY 34007 4 {ERLEATH

Tuble 3.3 SWE {stamdard wire gauge) 10 mm COBvETsInR

7
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CHAPTER FOUR

PERFORMANCE TESTS, REARULTSE AND PISCLRRION

4.1 BILL OF QUANTITY AME CLMT ESTIMATE

A pid ool guantity was carried out to ascoriain the setual ot of maerals o e
eonstraction of ithis tmpsimer and this will sleo ascoriain the pot price of e

transiormer.

LS DESCRIPTION OF OUANTITY INETRATE TirTAL

PTEM {Mairal AROUNTNairs)

i Prhaute frmner H 48 bt

~}
.
Powe]
A
3
N
e

2 | aninaiions

LS

Peipary Winding W e iy gt

Sppomdary winding Wites Giiines) 1 306

RES

5 W anish ot A3

£ Dhighat muoltimetey z S

..........

]

) o .
b Fosal oot AR50

8




47 PERFORMANCE TERT

Vhe tost carried o o8 5 sransfonmer heips

periormancd and efficisnsy when

cpevated properly. The folioeing tests were gamied 1 deiermine the consant of the

culent pirceit of 8 iranaformey wehich is then used to caloulae U8 performsnee;

o

Shory cirouil (o8

W, Doptinginy tests

i, Laoading ety
401 SRORT CIRCUNY TESTY
Phe short clroelt test of & fra wfnrmer provides the SOt joaves of the transiormer windings

when &t suppuris the saped load, Woltage. curism, aned the in esniraanents

ensbie ns o oomMpUEe S pivalent resisianoe gl renciance of windings referred i th DAY
b 2 o

o N

side when the seoondary side of the feansinrmer 15 shoTts ciroaitod.

T shin tent one side of the wiruding s shot circuigd aoross i3 sermninal sud o redused vollage

o

Ge vaiue of

Y

L i voltage s apphied to she other ferminal, The 19 chuned vOHSE

s s 8PS

satest ourrent 1o flow in the et pirouited terminal, The choioe of the tenminal 10 bo shirt-
cireied 1 usually determingd by the MGEETINE COUIPIIONL gvatiahie for the sl

422 CONTINIUETY TESTY

This test ix cmvied 10 ORER thal po opEn oironit in the swindings during gt afler
comsiruntion, This s very it only during 1 CONN setional stage, byt 250 after

she consirusiion, Ths test was carrled out by making s of melt-meier w oonlim thut there

to no shost olroud sy the part o the winging.




423 LOADING TERT

s the characteristiss b shaviog of the power

[ “’»z & {2

[eery)
perey
~
o
o
,..

dhe mocondary supet io inmipd, o drop 0 voltage 18

and teakane reacianes of " he swirgling at any boradd Cu

COTe 18 aw’“smmm&y the same & he 1o foand.

ot

42 RESULTS ORTAIMEDR

These are the esubts from e tos

Tabde 4.2 Short Direult Foat

eguipment Joad variation,
o ddne 0 the wer

e gegmrn
DHERTY

dition, the vet Thol pass

Wi
eyt renisianc

iy through 1

soars carried o e ar i fOaTE.

Lurrent{A)

Woatiage wniis)

“fupmt votiage{v

(.55

5
3 % 0873
1% 5 (.95

Table 4.3 wo Load Test { Dpen §iremit Tesd

P BRR A SBBRIAT I

onde z‘@ g eémge:{v

Pris im;hﬂ; ¥ aém;a{% 5 ey

T tagel W
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FUHRENCY

4.3
are W b determingd. tlopee,

i mamsuring

m; ;,hé' 7 ww?

e

"fimz" PO

eyg

4 'mrw

: ERiEo2x1

um zm,é el

Vi

5?2,7J”Z "){"‘/‘N"”i

gy PHAWEE yrapvsinrmey 0P coation &t g constent yirttage and syrrent, the on Ly BIE aasummed
ior he wonsiant b working currend T80 o, B oan iao ho insianianeous

{apper 1

Gty OF nEatiny

4.4 TR

From the perforrpars somy curvied oul O shye iransiormey, i can b 4 3 has low
ors the desired of PRI B appliod Hom ihe npul B ghves @B asiput of
-1 iy and an approcisbie pificiony. HHeweved, ths peyforass oy 2 high
3 poind, gt e of opEration 1s simple
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CHAPTER YIVE
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